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<*Teams—Games—Tournament (TGT) is an innovative 1nstructlona1 mode
: i

dev loped at the Center for Social. Organlzatlon of Schools through f1ve’
# ¥ _ |

‘.
years of classroom experlments, The process is now being/used in mathef

" . . . . : o
m?tlcs, ianguage arts, social studies and other classrooms. The objective

. " - . ) o ) N8
of°this project was to develop TGT curriculum.materials for juniof high school ™

13 ., ;
lfglence. This ;eport descr1bes the deVelopmental effort which resulted 1n

ghe produc;ion of TGT materlals and teﬁcher manuals for Life Sclence.and

j%hyslcal Sc1ence.

¢&

The-TGT Proces§.

s,
>

3

fCT represents a comprehens1ve change 1n the reward and task structure

which surround a student in the classroom. The changé in reward structure 4
LN : t -3 L7 e R .
. - . ' . -
involves reinforcing students at the level of small groups, rather than at
L . ’ /

the individual student level. Task structure changes are created by having

each student perform in a small group settlng, rather than in an 1solated

-
R o-

ind1v1dua1 setting. ° Through the use of Ymall groups, students have a
p s L] 1 X

greater chance of being successful. The small group structure also leads

i . ' . .o .
studént? to reinforce‘each other for successful performance, promoting

£ ) . ¢ 1 : '
greater learning. The particular combination of structural changes used by

TGT follows directly fro; research in‘bofh social psychology and instruc-

. , > . ’ .

tional gaming. ) )

5 *

TGT has three components: teams, games, and tournaments. The' team

/.

[P L NN ey

. ’ .
component involves ass{gning stuﬂénts in a classroom to a series of. four-

. . -

R , - . i - \ . -

or five-member teams. The students are assigned to create maximal hetero-

) * ) AR ’I ) . .

P . .

geneity within each team (in such dimensions as student academic.ichievement,
. - ’ -F .

race, dnd sex) .and homogeneity across teams. Team membership remains intact

[




»

& N . . . A -

- * - ) - . . 7
oyér time; within-team interaction and cohesion is fostered by frequently
g T . . !

* “

. held team work sessions and by assigning teammates té adjacent seats, o g

3~ During team work sessions, the team members work together on worksheets '
w2 - N ° . < .

4 8 that focus on specific learning objectives. The games component consists ? .

A ¢ . ' . Vi : g . 7 !
'gﬁ of a series of instructional or learning games. The tournament’comporent
R « A ‘ ,

voex < a

A . consists of 'a series of instructional or learﬂlng games. The tournament,
. L 3 . . ) . ‘ ’ . :

. *+° component consists of weekly (or even twice weekly) game-playing sessions,
.typically lasting 30' to 50 minutes, in.whidg\sach student competes with

e * two:other students of comparable achievement level représenting other

.
- L

- - . 7

) .. e ~__ [ ’ . . \
student teams. The instructional games used in the tournaments cover the . .
. . .

>

/7

R . '

same and related material that the students worked together on in their °

*+ teams. At the end of each tournament a "top scorer,"/middle scorer," and —~

N / ' / .

/ . . . ‘.
- "low scorer" are declared for, each three-personw tournament ‘table. The in-
4

. o, . .
" dividual student scores areconverted to team Scores. The team scores are .
. y a - 7

ranked and winning teams are declared. Public feedback-concerning both

v /

’ . -

- jp N N N .
individual and team performance is/provided periodically. . After each day's .

play, students are routinely reassigned to different téurnament tables,
. / ; ! . LE

based on recent sgrformance, to insure-<that all students retain a gbo& chance

. . =
- . . * Iy
of winning and thus remain motivated. ‘ / , 27

v

TGT Effects on Students : : - - e

~ . M . s

TGT has been‘found to significantly increase student achievement in 7
i . <. &, -
¢ : M / . t . - .
»math, vocabulary, and reading *skills; student attitudes toward the class;
- . cross~raciai:coqpe;ation and unde%standing; cross-sex cpoperation and undgr-.

S~ ., . - -, . o
LN . - '

. ~ = stéhaing; and peer;tutbringu
' . = - ‘ . : ‘.‘.»w

: . TGT has shown,strong éffecté‘%ﬁ'raiéiné the "achievement scores jof low .

4 - - . 1

“ ¢ e -~»
- e - s ¢

N y 0, ‘
achievers. It has also showr effects in raising the scores of high achievers. -
. . . 4 °, . . .

> B - - . .-

. . B
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. o .. . . .
- ‘ . O . : ‘
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,class receiving traditjonal instruction,

et

¢ . R . . .
In general, it has succeeded across race, sex, and ability levels.

-, R ) « 3‘%;‘ - . .
The research studies which found these ‘effects are summarized by
» . . . |
DeVries &nd Slavin (1978) and.DeVries,,fdwards'and Slavin&(l978). The -

Al )

. ' . e . . . . A o ! Ol .
,studies.were conductdd in elementary 'ahd junior high language agts and
- » { . v +

o . toa
. N

mathematics, and in each study the TGT class was gompared_with.a centrol

H
' \ ‘ » N .(
Developmental Activities ° . -1 o

s

L 1 . .
. 4 .

-, The general apptoach.te developing junior high*school s¢ience materials

’

- . e - ¢ .
gor TGE was to follow’ a model that had been‘suCCessfully used to produce

- .o~ ' P
. 3 N . .

TGT curriculum units'for elementary and junior high ﬁath and language arts

. o : . x .
(Hollifield 1978). The main featutes of this Aodelnare (1) prepare a

i
. #

blueprint of leférning quectlves for the cur1rculum nn1t3 (2) construct,

sing teacher’ 1nput and skllls? the student worksheets and 1nstruotlonal.
* {-, t .

s based ‘on the learning objectlves, (3 format1$ely evaluate the
. ‘e ‘

mat rials -in ongoing classrooms, (4) rev1se the mat3mlals based on pilot
L] .

- > -
-

test tesults, ) dlsseminate through commercial puhllcatlon.
it .
Before proceeding w1th-the development, the project ‘established an

K

adv1sory commlttee to provide guidance, content exgeLtlse, and community

- N ~ “

input. The committee was scheduled to meet at 1nter¥als which coincided

b

b

¢ -, . . v . * . .
with~the project activities, in order to provide evaluation and redirection
* el

2o ‘ ¥

upon completlon of each actlzsty. _The committee included:

0 ‘ a
=~ R - & 03 ' N
Df. James Latham, Directar, Science Curriculum, Maryland State

beﬁartment of‘Educatloﬂ 2

—-

Dr, Constance Tate, Coordinator- df Science, Baltimore City Public

- .

e . o ; '
Schools et .. g °

1 ' - - N .
Nanetteaﬁilllams, 7th grade sc1ence teacher,. Bel A1r Middle School,

< N

_HarfordJCdunty, Maryland
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‘ s . . "' Charles-sDeBolt, lifetime PTA member, Dundalk, Maryland. , <
v ’ Actlvrty’i " Prepare.a learning objectives blueprint® ' . b )
. e 3 ’.\. LI ." . '
T . - LR ' vl .
v .0 Through d1scuss1ons with consultants, the advisory board and varlous L
R -t ] H\ sc1ence spec1allsts the" follow1ng p01nt of V1ew was developed and_ clarlfled

xhe ch1ef asset of the program lies in the codpexative social process’ in-
. \ )
-*herent in TGT and the. accompanying mot1vatlon to ass1m11ate new 1nfonmatlon.

- ] - .

- Thus, it follows that IGT Science would be a supplementary,program. Using

' »
2 [ - . J

this point of v1%y as a,bas1c reference; we then needed to determine:
L . = VA -

J . (A) What are the common 7th and 8tk grade-units on a national scale?
A} .

N b LY \

(B) What Ere'the most commonly used texts? = (C) Which topjcs and objectives

I d

are addressed most commonly by texts and curr{culum guidesb %?d (D3 Which
1 ‘.7.-

- -~ N o

objectives relat1ng to.each topic best lend themselVes to TGT?

N A. Detérning?%ommon 7th and 8th gradeﬁcourses of stud§ in science.

-
- el ' ~

State textbook adoptipn llStS, ERIC reports, state curriculum guides,

g e - - -

specialists were held to help make some determfination as to what were the .
broad areas of content in junior high school science. Thxee courses of .
. .- T e

study—-life science, phys1cal sc1ence; and earth-sclenqe-—emerged "It

became clear that life science 1nd1sputably is the main.course of ‘instruc-
2 .. , .

tion nationwide in seventh grade sciencg. However, it'was not.equally

- .

- clear whether physical or earthlsciencé was the 8th grade unit. Almost all

’

statés did use one or the other, ard usually had these two areas, fI%p-flopped
i . M \

as 8th andfor 9th grade science, Physical science: did seem to.be sllghtly

more predomlnantk sg i it was chosen for‘development over earth science. Sub-
- . - l .
. . sequently, we altered our~ob;ect1ve ef developlng 7th and 8th grade science
Py » . R

units to accommodatle ﬁhat we 'felf was a mofe sensible position: We would de-

. ] . ’ .‘ -

P 1 x
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belop life science and thsiéaf science TGT materials, and schools could

N . . use them ;ﬁ-]th, 8th, énd/or 9th grade'according to the individual course )
1 ‘. _ . ‘ofistudy pxqscFibe§ ﬁu eééh séﬁ?olwof schoo} systeﬁé’ i .
' B. D?;e;mine the most csmmonly uspd texts! ‘o . :
' ) - T w; felt.that since, our program was to be a suppiemengaéy'one_we ﬁhapld
3 be'sypplementing primarily textbd;ks, because mpst,scienée programs in .

schools are based on textbooi‘usage. It.becam; impgrtant then to find out
A

. - which textbobks?were most commonly used. Letters were written,to all state . !
- science supervisors for. textbook adoptién and recommendation lists. Many
L sta;estahd supervisors are reluctant tg make such fecommendations, not wanti;g
to'hsgrp Che'a;tqnomy of local dﬁstrictsl However, nineteen states replied.

Below, the frequency of the most'populqr texts are shown in life apnd physical

-

. ", - science. - . o

Life Scligucer ~ . ' ' ' N )
;J~‘ . 16/19 ° Charles B. MFrrill,uF0cus on Life Science ' )
b . R ’ ° ‘ ; ‘y ’ ‘e * v e . . *

. e s ’ '
., 14/19 , Prentice Hall, Ideas and Investigations in Science: Life Science

14/19 , Rand McNally, Interaction of Man and ‘the Biosphere

N -
{ ) '/

13[19 fHOughton-ﬁifflip, Sgacegﬁip Earth: Life Science ,
12/19 Allyn and Bacon,‘Exploring‘Life Science - -/ )
: <t ¢ .
f1/19 Ginn, Life Science: A Problem Solving Approach
. ) o _— . \ . ;
. +10/19 Holt, Rinehart, Winston, Modern Life Science Q . .

hd \ . ’ i P - ¢ . v
S & - ’
10/19  Silver Burdett, The’Natural World , T

.- M ~ . * .
< ' 9/19 Lippincott, Life Science: A Search for Understanding
. k 7 3
7/19 Harcourt, Brace; Janoviich, Life: Its Forms and Changes . \
7/19 Laidlaw, Biolegical Scfence: Investigatipg Man's Environment
S L 7/1§ McGraw-#ili, Challenges to Science: ‘Life Science
~\ . . * . . 7/
) . . + ) W'
* o4 "
, 4 . * @
) ‘ B ) .o B .
o 2# e e L M - . .




. ' , . P RS
Physical Science ©t . . .

13/19 Charles B. Merrill, Focus on Physical Science

. v

A ? ~ . . ,
12/19 Rand McNally, Interaction of Matter and Energy ' )

.

12/19  Silver Burdett, The Natural World - » : ' .

1 X1/19 Holt, Rinehatt, Winston, Modern~Physica1 Science .

4
10/19 Houghton, Mifflln, _Eaceship Earth: Physical'Science

A T .(
}0/19 L Lippincott, Phy81ca1 Sc1ence3 A Search for Understandlng
’ 3
10/19. Prentlce-Hall, Introductorz'Physlcal Science - v L )

/
{~

9/19 Prentice;Hall, Ideas and Investigations in.Science . | ¢ 7
= .

. 7/19 Ginn} Physical Science: A Problem Solving Approach
0 \\

?/19 Allyn and Bacon Exploring Phys1cal Science

»

. 7/19 Harcourt, Brace, Javonovich, Matter: Its Forms and Changes

. ~ 4
. . v )

C. Determine topics dnd objectives most' commonly addressed.
. - s

‘ ¥
To determine the most common 1ife and physical science topics and objec-

4

tives, we conducted a thorough content analysis of the texts listed above,

e . . 1
—— -

curriculum’development projects of local districts, and objectives generating
s ’
" - .

prOJects of state departments.- We nelled heavily on Oregon's K-12 Coufse

.

Goals in Blologlcal Sc1ence, Whlch contains by far the most complete "science

taxonomy of any we encountered. ye'used the Oregop taxonomy as a template

.

. ® - ‘ .
as we charted the topics covered in vatious texts. Finally, we merged all
- L]

lists of objectives in order to work only with those that were included in

all sources, reasoning that these.objectives covered the Eeally basic con- v'
. o N
tent of 11fe and pgy3}cal science commog td almost all schools. X
D. Select objectives to be covered by JdGT Science. ‘
< From the objectiwes gemerateq through the apove process, Wefneeoed to - ii'

apply one more selection cirterion—-theﬂtranslation of the objeotive into

S M




-

-
~ v

behavioral terms that could be measured by.student answers to specific

knowledge items. This step was accomplished with the actual writing of
¢ B . . . -’
the behavioral objectives. Those that could not be expressed "ins meagurable

“terms wete excluded. Appen&ixbk contains a 1iqting of objectives.for Life
¢ s J

‘\\ ¢ * ” . . .
. and Physical Science. . . ;

N . ~ N »

¢

It should be stressed that the proceég of identifying appropriate

LI . . ~

units and objeétives for “IGT l%fe and physical’stience fromoted lively
™ > . (A4 ® PR ~

« «

. discussion among the authors, thé project consultahts), and the project
N .

advisory committee: A basic point of contention thfoughout thi; p;gcess;

and one tQat still remain;, was thé emphas%s of the'dbjéct%vésfand, ;ubT

séquntiy, thé materials, on kno&Iéﬁgé outéoméa. This issue.is-%ddress;d
. ' ) . . !

mo}%.fully ip this-fégort in the discussibg of materials ievision.

Actdvity 2:° Construct &tudént worksheets and instructional games_based on
m ' NT ’ ) T h - ’ . >
the learning objectives . - . -, .

!

- -

L]

- The constrdction of TGT worksheets and gamesheets consistsg’of

writing
appqoximately 30 short—ans&éf’o& multiﬁié-cho}ce'item$ that require khowledge
H § . - ° ¢ )

of the specified learning objsstives. Most of the item-writing was accom-
. ’ . ' . ‘

&

. .
plished over a)summer bf'two science teachers working full-time' at the’

N [

task.’ The teachers were provided with the J4st of objectifes and extensive

reference mhterials, including the textbooks \identified previousl?; They

vere also provided with item-writing instrucfions based on specific criteria

. . PR ]

for writjng effective test igems (Gronlund, 1976; Hambleton, 1980).

A weekly review of woFk-in-pfogreSS'was conducted to resolve questions,

review items, and provide guidance and clarificatign. =

Activfgi'3: Formatively evaluate the materials .
. L4

-

Two distinct activities were required for materials evaluation: first,

the seldction and training of teachers to use the materials; second, the
. . n . ’

[

N A FuiText provided by Eric
' i




H

-

ERIC -

. Aruitoxt provided by Eic:

<
y selected. K

A

H -t .
4 ! . !
> . - ‘8— . v
N . . . -
[ A . ) ! ¢ O -
¢ - ) . e < ‘)~4 . \ : ~
actual formative evaluation conducted on the materials’ which were used.
A ——— .
- - . ‘e, ) - . . ) - . . ’
. Teachef participants were selected by explaining the.project;?o sciencé, oy

PR
] . \

- ¢ . M o . . . 1 i
supervisors and  their staffs in Baltimore €ity- and surrounding counties
: ' LA T {

" (Harford, Freder;ck,'Hohard,‘énd Carroll){Aeach of which is a large, auton-

omous school district. The science sypervisors

- ®or .

‘recruited teachér volun-

] -
~
.

teens to take part “in the classroom use of the TGT science materials. Each |
-

group of teachers in each district received a 3-hour traihing sessign‘in
, . . . ¢ g ‘
. . - N 1 .
&> . *
‘ -the ;use of ?GT. Table 1 outlints the sthool- districts, schools, and teachers

N -
[

who participqgedf All teachers agreed to selec{ the material they wanted

.
. « N

to use and ﬁo'employ the TGT process in their scienée classrooms over an 8-10

. ° > ' AN f
‘week berioq~in the fal% of 1978 .and over another 8-10 week peyiod in the

’

, ’

spring of 1979. This amount of classroom

L3

usage was designed to give teachers

. . ) . ot Lo
the ,6ppo¥tunity to use ‘the majotity of the materials<-that is, most pf the

-, - * . .

. “ - . & ’ ’ . A ! . ) ‘
materials .were used at some point by. ofie or more of the .teachers. The pro-
. . . > . .

. o

~ < . . v

ject provided teachers with .classroom copies:of all materials that theﬁ "

4 ) .
. -

- ¢ -
- . v . . N -
e . : N - ~°
Sources of Formative Evaluation Data - N - :

. - ~

S

PR ; N .
The .data Joh which our,formagive*évafﬁaxion‘of the TGT materials ‘and

-, .

.

, .
-

- process was based are derived from a variéty of sources.

.

. . . v ) .
‘- -1, Expert review of materials-~The science advisor for 'th@ project,

-t . . - -

‘ Dr;LAddfey Champagne,'proviQed a‘critiqﬁe of topdcs and thé'concept&al .
. [N ’ . 2 Y . - °
épproaph as well as a page—by-page'critiqhe of the objectives and materials.
’ ’ . - ‘-

Dr. Champagne and Dr. David beﬁries, the project's TGT consu}tanc, provided

[y . «

project consultation and suggestions at two consultant meetings per year.

. I3

The Project Advisory Committee provided critiques of Ehe objectiées and

materials,'and’suggestions_for classroom implementation and use., Other

ot
-
,

s

Son
.
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¥ ~ - Table 1

, Teacher’ Participants in NSF-/TG:I‘ Science Material évaluation

—

Baltimore-City

PN

“

> PR ' -

. _ Don Cunnmgham - Life Science . -

- ¢ Martha Rlchardson - I,lfe Sc1ence ) .
Steve Beam - Life Science :

/, + John Scott « Phy$ical Science

Jim McClennahan - Physical Science

Mindy Kelley - Physical Science .
David Barczak =~ General Science (Learn‘mg DLsabl,].fflés)

- ‘h N . 1.’»' v - . 0:%
- il “w "
} : %’ C
. & - .
-
. -
. . ﬁ“ . o
F
.';
. ‘> ~
T s
. L A~ L
. . - .
: R -". \ L d
- 4 ~ 3
- - T
» * "%

. 1e Northern Parkway Junlort‘lhgh School ‘ . -" . .
. Rosa True = Life Science - s ) !
Brian Corbin - Physxcgl ‘Science
. . i : : . &
2, TFrancis Scott Key ‘Junior High ‘Schoolf \
. e ’ ' ’
, \_ Virginia Ives = Life Science -
Dorothy Diggs - Phy51ca1 Scxence T s
AN
\ .8 ¢
J 3. G%rnson Junior High Schools ) ‘ s
‘v Elizabeth Paige®- aﬁ_fe- Science - L. )
¢ " Esteen Fraziet - Phys;ca\l Science - -+ T .- .
qu;atd Couﬁtl' . ; I ~ \ . ‘
N . ) _— S |
¢ .l. Patapsco Middle” Scheol - - . . ° ’
- . L 4 -
= i " Ledra Caporaletti-« Life Science R .
B "« Robert Siskind -, Physical Science Loyt ‘
‘ ' A - S
" Frederick County . \\;2 . . ' : ) 3
e L. Weé,t Frederick Junior-High School . v :
T~ " David Rowe - Physical Scxence ] S
. o _Maty Queen - Lifé ‘Sc:.enceg ¢ ‘ N
- + 2, Mlddletown Middle School\~ SO <
A ' Tim Rohr «. Phy51ca1 Science ,
T T~  Gordie''THorpe -~ Life Scidnce ,
AN AVadna Goghllli- 6¢h grade-science (SCIS) -
.Q ) . :;.‘ c.:. !
Harfotd County . . - ek a .
) 1. Aberbeen Middle School .y < ¢ L
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expert reviews of the complete set of materials wefe conducted by science

B ~ .
. , '
..educators and other classroom teachers. Thegﬁ reviews included critiques

L]

-~
B

J

+ -

of items as well-as pbjectives.

\

. N |
+ 2. Teacher selgction of materials--We allowed feachers to select

-materials they wished to use, rather than assigning usage. Apalysis of
! ’

’ ’ N
»

the materials selecgted revealed which materials were most relevant to .

teacher needs and allowed us to examine the appropriateness’éf our objec-

.

tives blueprint.’ Th£§ also pr0v1ded infetmayifn on teachers' curricula. »

'3." Classroom observations—-Trained personnel observed in all schools

N . . N » \]

during team practice periods and tournament: periods. In both periods, an
B , ° .

item obServation chetklist was checked off as students either practiced

the ‘items or played' in the tournament. These'checklists were analyzed to
identify item,difficulty level and ambiguities, suggesting needed revisionsf
'During team practice periods, observers also conducted a general obser-
s .

‘vation describing the classroom activity as a whole, and a SpEC}flC team

AT Lo .

hﬁractice observation focusing -on the activities of ofe team. A similar

L)
-
- . DR

general classroom observation and specific tournament .table observation was
< T | S . .
conducted during tournament'periods. The Sﬁjective data provided contributed ;

to :examining specific item difficulty, the degree of impleientation of ‘the,

1. 13 1

L . . R . TN
TGT process, and the process variables such as peer tutoring and-on-task s
[ - \' < N ‘-
behavior that occur during the/team practice and tournament,periods. Sub—

Jective data were also tollected through a comments section on each form

£ .
-

4. Teacher intergiews——Each teacher involved in the evaluation parti—.

- ™ PR
¥ . '

c1pated in al/2 hour tape- recorded ihterview conducted by the observer in

the school #~The interview was unstructured with teachers directed to voice )
LY to [

their opinions and suggestions regarding their use of the TGT(science matérials.
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The interviewer, however, specified and clarified various topics, such as

»

.class discipline and curriculum integration, if they weré not covered in-

.e * . . . ‘-:. .
the teacher's unstructured response. }
. r'd

5. Teacher notebaa&s--Each participafing\neacher was provided with a

, critique notebook containing a full set of the materials belﬁg used by that

IS —— v

N
teachers‘ The teachers cr1t1qued the materlals as they used\them with
\ \

specific:encouragement to be critical of the objedtives gnd the items and
. . e

.to mark their criticisms and comments directly on the materials in the note-

<
» -4 + Y
book.

)

Appendix B contains copies,of observation instruments, instructions
- ° 1 *

a
b
for conducting teacher interviews, and instructions to teachers on how to—
. .. ' © . '

use their critique notebooks.

.

Analyses of Data . a

"

1. Content ' ) ' |

The analyges of content are con51dered most important to this prOJect

>
@,

and are based on the use of all data sources to answer the following ques-
tions: (a) Are the learning objectiveskidentified those that are. important
to the teaching and 1earning of life and physical science? (b) Are the work-

sheet/gamesheet items for each objective relevant for that object1ve7

I

(c) Are the worksheet/gamésheet items accurate and scientifically important?

]
(d) Are the ktems at the appropriate level of difflculty7

(a) Importance\pf learning objectives. Review by science experts

°

l
and teacher input indicdted that the learnipg objectives of the life and
o Nt - / v %
- e 1)
physicai‘science curricula were for the most part appropriate and imporEant

s

knowvledge objectives. There were differences of opinion, however. Specifi-

cally, teachers were generally\satisfi d and pleased Jith the objectives and
; F ' ! -

-
\




3
B A v 7ext Provided by R

N
- . s B

tiques, and interviews; however, science expert reviews expressed concern
v

» P

with 1nstances’of triviallty and concern with the emphasis on knowledge and

applicagion objectives as opposed to objectives that would require more -
stident synthesis and evaluation.

. ° ~

.
LY

(b) Relevancé of worksheet/gamesheetAitems to objectives. Expert

. - T et
review and teacher critiques indicated few problems with, relevance of items
to objectives. Suggestions were .made for adding items in some cases.
. Ay * P ’

- (c) Accuracy and’scientific importance of items. Analyses indicated

that the worksheet/gamesheet items needed careful revision in regard to N
\ -’

accuracy of iégms and scientific importance. Expert review, teacher critique,
I's .

»

and cl lssroom observation data 1ndicated the specific revisions to be made.
.,

(d) Level of difficulty. The difficulty level of the materials as a
T s
» A J ? *
‘whole, jas indicated by expert review and teiﬁpeg critique, was judgéd as

' . N g -

- above faverage. Within this judgment, there were instances of worksheeté

gamesheets -that were very easy and others that were very difficult, with

. ° ’ °

. the degree of difficulty~o§ten dependent upon the simplicity or complexity

s

?

of the‘learning objectiye involved.

The "above—average-difficulty" judgment of the materials was based on

comparisons with;wbat knowledge and how puch knowlédge students generally

a

ate expected to acquire in sc1ence classes through traditional 1nstructional
W .

prolessesf( Previous research results, and observations of TGT use in science,

however, indicated that students could handle a nigher'difficulty lepel of.

knowledge when instructedlthrough TGT--thus an above;average dif%iculty level

was not considered inappropriate for'the TGT science worksheets and game-

sheets. This effgcacy of the TGT instructidnal process, however, had' impli-

!

Y
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ations for materials revision in regard to scientific ahg/iﬂstructional
(. v ‘

. ‘ . . | L) :
imp rtancerof the objectives and the.items--because TGT is a very effective
. . ! M s .
7 i
method of imstruction for knowledge obJectlves, extreme care had to be taken

— 'v ¢

to insu e the 1mportance of the mater1a1 belng taught.
. ) ) .
2. Teather Implementatioq *

~

Teacher implem atio:\b{\the TGT process in science was examined

‘athrough selection of materials:ﬁ\iassrgof observation, and teacher inter-

N . .

 views. Implementatlon was"analyzed in terms of correCt use of the process,

— *
integration with ‘the science curriculum, and teacher attitudes toward their

1mp%§mentatlon. . \

Use of the TGTAErocess. All teachers partici

-
.

34

students—-proceeded with few difficulties. In intervfews, teachers not

- g » . .
of their classroom tedching time. Some minor techhical problems were noted
; .
. ° .

ip the mechanics of game play and in scdying procedures. Essentially, imple-

mentation of the mechanics of the process‘was easily accomplished b§'a11

LR
<

teaclers. : . ot

.

-
i
; \

Integration with the Science Curriculum. Teacheg.selections of
—

u

materials and teacher interviews showed that the TGT objectives and materials
fit well with the gcience curricula being used by teachers. Some materials

were heavily selected, indicating a very good fit; some were selected lightly

° »

. '
but this was mainly because of the timing df the use of TGT in t

\ - ¢

I

year.

g A riext provided by ERic
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¢ - ' Glassroom observation and teXeher interviews’ revealed a basic problem

,of*impleméngation that required resoihtion. The purpose of TGT instruction,
. PR ~ ° ‘ ) ! . ’
R is to provide a §upplementary‘mﬁthod'to increase learning of basi¢ informa-
. < r V. e BN - .
. H ! ,l
tion and concepts., At the most,!it should take:two periods per. .week in the

‘
|

. -

. tion at the teacher's discretion., The infoimation provided in the remaining

S $ o . . .
perieds hmay.or may not focus on the specific TGT learning objective, depend-

ting upon the need and the,teacﬁerﬂs emphasis. If the focus is on the

.
i

sBecifié objective, the instructhﬁ should vary and should include experi-

Jnental lab fvork, hands-on manipu%étion, audio-visual presentations, and so
N

\ < R ‘ . . -
On. :

%,
N BN L

/ e % o e s o o s e 7 oo i [ '~.L___. -
Teachers evidenced .some diffitulty with their‘intéérétion, bringing

N v
«

~ 4 - . v .
out the need for an instructional manual that wougd pfovide specifie help
LS b .
IS . :‘ ' 4 M 4. '
/ and suggestions. Many teachers, orn the other thﬂ;‘suggested'unique ways
. < + » N .
y o

- %
® 2
& e,

, ‘
to integrate the use of TGY and thq“materig&s inte their curricula. . )

’

R0 ‘ .
+ Teacher attitudes. .Teacher interviews sho@ predominantly positive

L N .

reactions to the TGT focus and’ its implemenfatipn in the classroom

.
. .

Initial
concerns aboyt teacher time ihvolv;d in preparation, scoring, and providing
. )
. stduent feedback were not a problem. Noi level? another initial concern,
was me;;ioﬁéd'by“ﬁssﬁitééchers, but most viewed the hiéh noise level a?

"oood noise''--students were on-task verbally, and were excited and enthu-
- .

. » . : T .
s ’ ' gsiastic. . .
‘ )

3. Student Attitudes and Achievement . ..

N

“

Classroom observation® and teacher interviews documented very positive

student attitudes toward the use of TGT inltheir science classrooms; almost

+all teackers specifically cited student enthusiasm as a major benefit.

Y - . -
N hd .
a \ 0

;JEK‘[C)""' | S I b

N i S
. 7 ' . .

4 | . ! ]
* ' classroom, and the remaining‘per%ods should be devoted )to methods .of }nstruc-




Teacher judgments of student achievement indicated that intreased learning

.

of basic knowledge and concepts was a strong point of the process.
. . /

Some concerns in the analyses included (a5 problems of lbw-achievlng

B ¢

students with high- dlfflculty level materials, resultlng in decreased

effort, (b) problems of hlgh achieving students with low- d1ff1culty level
I

materials, resulting in boredom and off—task behavior, and (c) problems.

L

-with gamesheets that were top similar to the worksheets that students studied

. - .

-,

and were therefore too easy for most students during the tournament. -

3

Acti&itzﬁ&: Revise the Materials

. .
+ Revision of the learning objectlves and of the TGT curriculum worksheets.\

and ga;esheets as condooted_based_onﬂthewresgl§s of the formative evalua- .

tlon. Also, the evaluation highlighted the need for ‘a teacher's manual that

concentrated on helping teachers integrate. the materials into their curricula

‘
» o K

and on helping teachers determine what their own proper usage of TGT Science

!

would require.. It was very necessary that.: i anual, ex oynd on the phil=

/ osophy of TGT usage. The following "purpose' statement was wr1tten to be

1ncluded as the first sectlon of the manual' -, { f

.

J .
+TGT should be used in the science classroom in accordance with
its strengths—-the learn1ng and reinforcement of basic knowledge ‘J
tha will prov1de a base for further learnlng and exper1ences. \
ScienCe classrooms provide students with opportunities for
meaningful experiences, which should in turn lead to further
sinduiry. However, students need a stable knowledge base or
" cognitive ‘structure within the1r experience in order- to pro-
" ceed with manipulation and application of their learning. This
- basic phllosophy of use of TGT, when applied to the. phys1cal
science curriculum, has important implications. The materials °
focus on what TGT does best-~the learning of ba51c ggllls, infor-
mation and concepts. .

~ e b

For example, the facile use of laboratory equlpment is "an impor-
" tant feature in science classrooms, but the basic knowledge re-

~
. -

e R+ = —
. A .
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% -
coT @ quired before facility-~identification of equipment and know- ‘
v ledge of the functions of the equipmént—-can be taught and

,reinforced through TGT. Slmllarly, before® students can analyze
- and synthesize chemical formulae, they must first learn chemical
- ) Symbols and their meanings. .

Another good example is vocabulary. Before vocabulary can be
faecilely applied,’a basic level - of knowledge of definitions must
\ . be assured and strengthened. Before nuances of meaning can be
effectively/dealt with, the student must acquire a definition
that prov1des the base for the nuances. Vocabulary drawn from
experience and reinforced through TGT will provide stch a base.

\
.

4 i
There is no afgument that the/primary purpose of middle schgol-~
junior high school science programs must be to enable students
to experience their.world and develop the imquiry and investi-
gative skills that they need®t6 examine and underitand that. )
' wo;ld This purpose can be greatly facilitated, however, whert-
students are able to develop a base of knowledge from which to
, launch their inquiry and 1nvest1gation. The purpose of TGT
scieénce is to allow students to build that knewledge base suc-
cessfully, especially students who may traditionally have had v
difficulty in achieving academi¢ success. -

"\

.//( _ The TGT 'Physical” Science Teacher's Manual and the TGT Life “Science

N

Ce Teacher's Manual are contained in Appendix C.

-

Revieion"of‘objectives.— The original listing of objectives in Life

: Science‘contained 50 objectiyeé; the_Physical Science éontained'45 ObjeCT 
tines. These were trimmed to 47 and 42, respéotivei&, with sone objectives
being.rgwritten, some'expandeo, end othere dtopped completely. ‘These
ohanges, in light 8f the overafz volume of naterial, were not major.

“ “a . «

Physical Science Units were reorganized in-a minor way. to include

¢ \

. ’
measurenient as a separate unit. Life Science Units ‘ere reorganized tO{

. ST, . .
- . include General Equipment-and Careers as separate units.

. . , N ” .
Many objectives were rewritten (edited) ‘to enhance elarity and §pecifi—

city without changlng the intent of the objective. In essence, the TGT

!
materlals effectively cover the basic body of information presented in'Life

" and Physical Science3classrooms throughout the nation.
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i .Revision of materials. The major revisions to the TGT materials

-~

(workshéets and gamesheets) included@increasing the difficulty level of some,

"decreasing the difficulty level of othexss, "revision and correction of in-

' P o

A N . s e ;
, accurate jtems, and decreasing the similarity between workshebt and games |
: . - 4 » ~ 4

sheet iteﬁs covering the same objective. These revisions required primarily

.
LY .

. N N °

editing and rewriting of items if the worksheets and gamesheets, and were
based mainly on specific item suggestions made by reviewers and, teachers using
the materials., ‘ N

- ! v -~

Activity'5: Disseminate the materials
Commerical publication was proposed as the most effective feasible way
!
- . ‘,
\ e . s s N
to disseminate the developed science materials. The project issued an RF
- . ] " P ,

to‘Publishers during the development of the materials, describing the project,

providing sample materials, and asking publisﬁefs to indicaté their intent.
v } - ce
One publisher has indicated interest and is currently examining the®full

- - .

set of materials. . ) ,
. . .
Appendix- D contains thé'completg sets of TGT Life and Physical Science

) N -
. Fo 0

materials developed by the project. * . '
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. TGT Life Scienee Objectives

‘The TGT Life Science curriculum materials consist of forty seven sets
of worksheets and gamesheets that cover specific learning objectives. These
objectives are classified under seven bas1c units;: The Structure of Matter,

" General Equipment, Life Processes, Genetics HeaIth Ecology, and Careers,

'
Iy i

~

.

I. 'Bhe Structure of Matter !9
I.1 - Vocabulary ~ .
Students will define and match the definitions of terms asgo-
ciated with matter, and will classify varlous forms of matter.
I.2 - Chemical Elements and Symbols .
’Students will identify the names of common elements and their
® - symbols - .
I.3 - Elements, Compounds. and Mixtures—s. - -; -
Students will class1fy substances as elements, compounds,
or mixtures.
General Equipment
II.1 - Laboratory Equipment -
Students will identify equipment used in science experiments.
VITL2 - Compound Microscope
Students will identify the structure and function'of parts
of:a "typical'. compound microscope. _‘
- 5 . ) N
III. Life Proc,esses ‘ . . - -
» ITII.1 - Summary of Life Processes . . P
) ) ‘Students -will identify the definitions associated w1th the
activities of living things, and will identify life pro-
cesses using real situations. AR
III.2 - Cell Structure and Function , . . ‘ P
* Students will identify the parts and functions of a typical
* plant cell and animal cell, and comparg a typical plant and
animal cell.  ° )
III.3 - Levels of Organization ' g
Student$ will 1dent1fy tissues, organs, and .systethis of. an
. organism, . ‘ :
III. 4 - Classifying Livihg Things
> I1II.4.1 r Plant Classification
Lo Students will classify each plant given accordlng
to specific characteristlcs._ ., '
I1I.4.2 - Animal Classification
. III 4.2,1 - Students will class1fy each animal
\\ ) - organism according to sgec;flc charac+<
Coe - teristics.
S, I11.4.2.2 - Students will 1dent1fy each organism
’ . . from its descrlptlon.'

= v

-

a—

- - :

II1.5 -,Food‘Making.
ITI.5.1 = Leaf Structure ° ' ’
Students will identify the structures and function

of a typ1ca1 leaf.




»

3y
’ III1.5.2 - Photosynthesis
- Students will identify the steps in the food making:
_process, and will compare the light and dark phases
v ‘of photosynthe51s. . v N-

ITI.5.3 - Edible Plant Parts . < 'S
Students will classify food or beverage sources _

as the gdible part ﬁf flowering plants.

»

IT1.6 - Digestion

. ) III 6.1 « The D1gest1ve System
Students will identify'the .organs of a typic#l
{ R ‘drawing of the human digestive system and recog-
nize their functions.

3 III 6.2 - Chemical Digestion )

. Students will identify (1) the types of nutrients
present in a meal, (2) where each step of digestion
takes place and the digestive juices that act.upon
proteins, fats, and carbohydrates, and (3) the end
products of protein, fat and carbohydrate digestion

' . and the ways in which they are carried to and” ab-
' ' sorbed by the body cells. - '
III.7 - Transport dn Living Things j\
. III .7.1 3 Plant Transport -

Students will identify the major function of each
plant organ and the structure and function of the
two main parts of a plant § transport system, and
will compare vascular‘systems of amwoody plant and
an herb (herbaceous) plant,
T11.7. 2 - The Heart .
Students ®ill 'identify the parts of thg¢ heart and
their function in the circulatory, system, and will
: ~fﬂ trace the circulation of blood by listing the parts
of the heart in sequence.
111.7.3 - Thé Blood
Students will identify the parts of the blood and
the function of each part, and various blood d;s-
- ) orders from their descriptionms. _
II1.8 - Breathing and Respiration ° .
"1I1.8.1 - Exchanging Gases .
Students will match organlsms with their method
of exchanging oxygen and carbon dioxide.

~

III 8.2 -~ The Respiratory System// .
. . Students will identify the parts of the human
: resp1ratory system and the function of each part,
’ and will distinguish between respiration and breathlng

III.9 - Waste Regulation and Excretion
Students will identify the structure and function of the
organs assogiated with waste regulation and excretion; and

. will identify metabollc wastes and how organ1sms get rid of
- them. -
I11.10 - Control Systems
- II1.10.1 - Neurons and Reflexes . K
< * Students will identify the function and location
" of three types of-neurons, and will distinguish
. ‘ . Dbetween stimuli and responses.
LN * '
) +
e ~“g s

Ly




N

IT1.10.2 - The Nervous System .

\ . . Students will identify the parts and functions of
. the brain, distinguish between the parts and the

~ . functions of the central 'and peripheral nervous
. - . .System, and identify diseases or disorders of the
nervous system, . o
I11.10.3 -’ Ductless Glands

v

. Students wi11~iaentify the location and function -
’ ‘ " of ductless glands, and will identify the gland .
~ ) L . responmsSible .for certain described conditions or
- . situations. - N - )
. .» IIL1.10.4 - The Sense Organs Lt T -
" . Students will-identify the functions of the sense
organs, and the structure and function of the eye ’ .
o and ear, i ) . )
T11.11 - Support and Movemént ) : v

ITTI.11.1 - Human Skeleton ,_'. i :
Students, will identify bones that protect vital )
organs, identify and give.examples of major types .
of joints, and identify the Structure and compo-

sition of bones. . -
I1I.11.2 - Muscles \ .

4 -1
Students will identify and compare the structyre

+ and function of thrge types of muscles,’ compare R
voluntary and involuntary muscles, "identify muscles
that bend and extend joints in the arm, and, identify
diseases or disorders associated with musclés.

III.12 - Reproduction . A p

i . ITI.12.1 - Cell Division.

. . N Students will identify the ma jor phases of /mitosis,

) and will identify the major parts of a cell involved
in cell division. R

III.12.2 - Asexual Reproduction

. Students will distinguish among.five metheds of .
. T ‘asexual -reproduction, and will identify organisms . L
o . that reproduce asexually, : .
IIT.12.3 ~ Sexual Reproduction . ) . e
. I11.12,3.1 - Plants ) :

Students will identify the:phfté_anq
function of each part‘of a flower, - ER
\ ) P " and will distinguish between pollina=-- 7 <.

N . tion and fertilization, - -, -"&= d

e . ’ - *III.12,3,2 - Vertebrates . . - . .

3

. Lo , a) Students will define terms or symbols ] .
. - ] associated with the sexual reproQ;;: o
. Lo, < tion unit, ‘and will match the vochbu- . ’.
. . R . lary .tefms or symbols with their

s L ) . . definitions or descriptions-,- .
wr Y o N ~ ° . b) Students will classify vert tes
’ .- ) "~ according to. thg method by which- . _ .
e ‘the egg is fertilized, tHe embryor

oo, is -developed, and the method by
e " ., " which vertebrates care for their young.

. /) - I ‘, . ~ A
‘ . N - .

. - o
- .. yore) , . ) .
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_ IV. Genetics ' - . .

. IV.1. - Genetics Vocabulary - .
.Students will define terms associated with genetics, and* yill

select the trait or method of breeding that fits each group ¢
a of words. ' )

.-

IV.2 - Dominance and Recession . ' .

Students will idemtify and compare dominant tf;}ts’and recessive ’
‘, L "t&aﬂs which Mendel observed in pea Plants, and”will:compute a ‘
' problem showing the possible gane combinatioms from a cross ’
. L ‘ ,between two organisms. Co. . ' N - ]
IV.3 ~ Incomplete Dominance . ' o .
_ Studgnts will, interpret ‘information and solve problems about -
ol o incomplete dominance in organisms.

V. Health é, ST f -
» V.l - Nggzﬁeht-%ou;qes alid Functions - oo L
: . " Students will be ahle to (1) identify food sources of the major
) ;. \ ! nutrients,‘(éf name &efiqiency diseases® associated with vitamin
. L . .. deficiencies (A, B complex, D, K, C), (3) identify the functions ‘
. ", of major nutrients, (4) name the Basic ¥our Food Groups, and
T : T (5)_maﬁe_fodds contained 'in each of.the Basic Four Food. Groups.
» & . ' V.2 ~Diseases - SRR -\ s :
’ ,,V:Z;k.-aIgfec;ious)&féeases : . . f ) B
v,y Students will state the microorganisms-that cause s
S TR fectious diseases and the ways in which these ‘
.t :h":'<ﬁ.i &iSea§é§;§pread to humans, ) !
S - Vi2.2 4 Nonminfeckious Diseases. AR )
- - e R " Stpdepits will classify various types of noninfectious -

S .

o~ -~
. N

’ s, 0 ot L diseases. .

B T I i AN N R / C o o ' Lo
o 0 B VIL Bdology B - T RO : ) )
o - . " VI.l - CommunitiBs *¥- T : .

' k B -VI.1.1 - Community Relatiomships ) ‘e L

’ ’ Students will defide vocabilary.terms associlted ST

o N , . with the relationships in"a natura® community and

: e FE - a natural ecosystem, identify and give exdmples of-
LT ’ ; " various.relatiopships.within a natural tommunity .
SO - N and a naturélieeosystem, aﬂd'identify and ‘give . LA
R examples of' various faétors which gentrol populations

B T, and commpities in an ecoSystem,' . / .

2 égﬁf S VI.1.2 '~ Biomes of North America )

(SR TR . Students wilsd identify thé conditioms and organisms - I

AR _ . -which tdn be found 4n certain biomes. : ‘
RS VI.2 - Ecosystems . L. R N T .
: PR s, VI.2.1.- Food Webs - . A
T B - P Students will define producers) consumers, decompbsers;: s,
T o “ + food chgins and-food webs, and will distinguish among *
. first-order, second-order, and third-order consumers !
L. and producers. . e . :
. . - VI.2.2 - Interacfions in the Ecosystém ' a

e " Students ﬁill'ident?fy'harmful and/or hélpfui inter- r
actions in the ecos?;tem? L *

.

“;: Q L - f‘ . ~ ) -
‘3J[£RJ!: . . . ( » .

. - . .
P P LY Ce . . . .
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VI.3 - Recycling Matter
VI.3.1 - Identifying Elemehts of Cycles .
Students will identify the cycle to which each process
~ is'most closely related. - . | '
VI.3.2 -'Cycle Processes .
- -Students will interpret ‘information about the process
involved in the water cycle, the carbon dioxide-oxygen

S

A

/

cycle, and the nitrogen cycle. '

@

L}

VII. Careers in Life Science . -
- VII.1 - Biology-Related Careers o, " -

.

~ 4
.

s Students will identify various biology-related cdreers from
‘ a brief description apd/or the minimum training requirements,
VII.2 - Health Careers . _ '
Students will identify health occupations from a brief descrip-
tion and/or the minimum training requirements. ‘

°

. 3 .

4
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" TGT Physical Science Objectives . ,

«

The TGT Physical Science curriculum materials consist of forty-two
sets of worksheets and gamesheets that cover ‘specific learning objectives.
These objectives are classified under six.basic units: Chemistry; Work,

. Force, and Motion; Light and Sound; Heat Energy; Electricity, and Measurement.
3

I. Chemistry : , .

"Il - Laboratory Equipment . ‘
Students will identify equrpment used in physrcal science
experrments ' ’

I. 2 - Physical and Chemical Change o
*a. - Students will 1dent1fy a given change as a physical or .
‘chemical change.
- b. Students will distinguish examples of either a physical
or themical change 'from among other given examples of
changes. K
I.3 - Solutions and Suspensions
\\ a. The student will classify fam111ar m1xtures as solutions

-

- or suspensions.
I b. The student will identify the basic. propertres of a
solution and a suspension. :
1.4 - Element ‘Symbols 7

Students will identify the names of common elements and
their symbols. - i !
I.5 - Acids, Bases and Salts . ’
Students Will .classify a chemical substance as an acid, base
or salt when given a formula or pr0perty of a substance

* 1.6 - Elemeénts, Compounds and Mixtures . .
Students will classifywsubstances as eféments compounds,
. or mixtures; - ’

- ~

1.7 - Common Elements; Radicals and Gompounds
) a.” Students'will identify common e}ements and radicals by -
. ‘their formulas or symbols. r
- b. Students will c1ass1fy formulas and symbols as elements,
radicals or compounds ’

,1.8 - Atomic Structure R
g I.8.1 - Periodic Table ' <o
' - Students will determine an element S name, symbol, atomic =
L weight and atomic nlmberx us1ng the per10d1c ‘table,
: I 8.2 - Atomic Str;?‘ucture - o—
v a. Students will applyja set of rules and use the %
. o periodic table to aisrst them in computing the number
5 . of electrons, protons and neutrons in an atom.
b. Students will arrange electrons in the K, L,;and M

) . electron shells for the first eighteen elements on

‘ ) the periodic table.

I o I 8.3 ~ Count the Atoms ’ R e
. v ‘Students will compute the number of atoms in a formula T

“or equation.

ty
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R
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II.

*

I.9 - Properties and Purification of Water
Students will identify the properties.of water and demonstrate
basic knowledge of the watér purification process.

1.10 - Bondlng and Valence

]

a. Students will be able to determlne the valence of common
) . chemical elements. = .
) b. Students w1ll cla331fy elements as-metals, non-metals,

I.11

L.12

1.13

I.14

Work,

II.1

II.2

t

Force and Motion .

or noble gases according to their’ valence.

Making Chemical Formulas )
Students will arrange elements and rad1cals to produce correct

chemical formulas. ’
Identify the Reaction .

-

Students will identify ‘reactions by examining their equations.

Organic and Inorganic Formulas

a. Students will construct a simple molecular formula when

>

givén the structural formula.

b. Students will identify a given structural formula as belng

either organic or inorganic.
Chemistry Vocabulary Review
Students will deéfine chemistry unit terms.

>

‘

Simple Machines . - = -
a. ‘Students will’ identify practical examples of lewvers.
b. Students wrll compute the IMA, AMA,
lever system by applying the formulas.

Ideal Mechanical Advantage (IMA) )

and efficiency of ‘a

a.
b.
c.

Students will compute the IMA of 31mple machines.

Students will match IMA formulas with the proper machine.
Students will ‘identify factors that affect the IMA of a
simple machine. )

«
~

Laws and Principles of Motiod

.Students will be able to apply Newton's laws ‘of motlon and
Beruoulll s principle~to practical events.
II.4 - Density . .

. a. Students will defime terms related to density. —

> .. . 'b. Students will apply the density formula and find the - .
density.of regular and irregular shaped objects. '~

. '

II.5 - Egergy Conversions’ .

Students will 1dent1fy energy conversions that take place in

common energy /conversion systems. -

i- . % II1.6 - Work, Force and Motion Vocabulary Review )

‘ Studencs will define the basic vocabulary words used in the
Qtdork Force and Motlon unit.

° o

. CITL7 ts ‘of a Car

Students w1ll identify the main parts of, the car.

111. Light and Sound - . . .
~III.1 - Light and Matter Relatlonshlps ’
" Studénts will classify obJects according to their relatlonship
< : . with light. >




. .
-

-
-

A

IIT1.2 - Refraction and Reflection
a. Students will be able to 1dent1fy types of mirrors.
~b. Students will determine the path, 1ight will take as
it passes through a transparent media.
c¢. Studeats will determ1ne the path,llght will take as it
+ is reflected by a mjirror.

III.3 - The Eye . T
& a. Students will .identify the parts of the eye.
e e b. Students will identify the functions of the parts of ’
the evye.
' c. Students will recognize the differences between
- nearsaghtedness and farsightedness.
II1.4 - Produc1ng Color >
- a. Students will identify the color systems and thelr primaries.
‘ > b. Studeats will order and identify ‘the colors of the spectrum.
A . : ©  ¢. Students will predict the results of mixing colors and °

color systems.
III.5 - Light Vocabulary o
Students will define words necessary for understand1ng the
nature of light. ' . ‘e
- II1.6 - Waves and the Ear
a. Students will d1st1ngu1sh between waves and their parts.
b. Students will identify parts of the ear and their function.’

+

. e c. Studefts will drstlngulsh between frequency and p1tch
‘ III.7 - Sound Vocabulary Review -
.- , Stadents will dgfine the bas1c words needed to understand the

. relationship between waves and sound.
e

Iv. Heat\Energy

. ' IV.1 - Heat Transfer °
a. Students will 1dent1fy and d1st1ngu1sh among the methods
.%. ¢+ +«  'of heat transfer.
' -b. Students will define the terms 1nsu1ator ‘and conductor.
. . . c. Studedts will identify substances that-conduct and
‘- - - " insulate against heat. ,
. - IV.2 : Heat and- Temperature '
., S+ a. Students will identify commpngelslus and FahrenheLt
BT . temperatures.  F
' . b. Students will convert readlngs from one temperature scale
; to the other. S -

. ¢ ¢. Studentts will cgmpute heat energy loss and galn -
V.3 - Heat Grap )

@

. a. Students will be able to interpret latent heat factors
X =7 K . © from a graph.-

S ot b.  ‘Students will be -able to 1dent1fy latent heat p01nts

. IV.4 - Heat Vocabulary Review .. R ! .
: W Students will define basic terms used in the’ study of heat
4 / ’ : energy. o . . K
R < . . . , . . “

~ . ';.
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V.

Y

[

Electricity ) - ’ .
V.1l -gWhat Charge and Why?

a. Students will define the terms "negative chaggé"'hnd
"positive charge." - :
b. Students will determine if™an object is negatlvely or

positively charged.

V.2. - Ohm's Law
a. ‘Students will write and, apply Ohm's Law.
b. Students will.identify the units and symbols uséd to
. measure current, résistance, and electromotive force.
V.3 - General Circuits ’ .
a. Students will distinguish between a series and a parallel.
circuit. \
b. Students will calculate the voltage and resistance in
parallel and series circuits.
c. Students will ldentlfy an open or closed c1rcu1t
V.4 - Electrical Symbols
Students will. identify electrical symBols.
V.5 - Electronic Circuits ) .
a. Students will identify the parts of a radio circuit.
- b. Students-will identify the function of each part,of a
- radio circuit. : Q
V.6 - Electricity Vocabulary Review
Students will be able to define words necessary for under-
standing electrical concepts. . . 3
Measurement P . R
\ VI 1 - The Metric System
- a. Students will ldenthy and use the basic units for
- measuring length, volume, area and mass in the metric
' system. ’ . “
LW b. Students will cqmpute the conversion of unlts within the
. metric system.
VI 2 - Scientific Notation ~- - - ... o » T
- a. Students will express .large numbers i scientific
- . notation foxzm. R
. bY Students will converf scientific notation to regular .
. numbers. ' ’
”
\ o ) s
. b
L]
° .
R ;b ’
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' i . . .,

* Team Observation Checklist

” -
N -
- N
’

General Teams Observation . ) . ‘ . .
) ~ . v

. 1. Teams are microcosm of class, yes no
‘2. Teams ,are primarily on task. -, ' yes no .
. - )
. ) 3.+ Noise level is tolerable, yes no i P
- . T~ R . - - - . .
4, Teacher moves from team to team. * yes " no
.o 5. Students are primarily.peer-tutoring.- - yes no .
. s : . - , R . f
- Specific Team Observation - . Team Name: _. ’
’ - . - " .. R ;‘ ] ~
’ ' - 1, The team practice mode . is... )
o y ; . : )
i four students interacting . ,
’ ) threé students interacting, one isolate B :
?yo-by-two interaction L ) '
.o . 2. Studqui are primarily on task. ’ /yes no .
P . 3. * Students are encouraging one another, yes .ho N .
. N \
&, Students are having personality . . . -
'. differences. ’ yes no ' ‘
S 5. Students are learfing items., ’ yes no °
) 6. Students request teacher help, o e .
-a'" ' . . .
[} {J’
) Comments: S
. - . . @ <
o R el - i _ . i . P N = l.« “‘A
v —- — .
s - hd - %
. . N ~
. ] . .
s N / ? - -
‘e ,’@ e . / o+ . . .
N .Qg;— 7 g . B
7 ' - Y -
~ L]
- . ’ -
‘ . A




. . : . . _ . o
. * - - .
. Tournament Observation Checklist T .
-, b ’ . y
General Tournament Observation ) X - .
1. "Students understand game rules., yes ‘nq ‘
. - i - - - ! ’
2. Noise:¥evel is tolerable, . yes no
3. Teacher moves through classroom. Y yes .. no ) .
4, Students are:primarily on-task. ~ ° |yes no . .
. 5. High tables finish too quickly. . yes no .-
6. Low tables- show great difficulty. : yes . “na i ,
7. Teacher spefds most time @f.eeeeeweeses ° low tables
. o F I ]
: - . average tables .k -
high tables
. ; about equal ' ]
- ’ \ )
Specific Tournament Observation , . I 11
Students understand game rules, s &es no : yes no
Students are primarily on-task, ., yes no ' yes no .
Students understand scoring. yes no - ! 'yes no
' Students answer most items correctly, : yes no yes no . P :
Students answer few items corxréctly, yes no i yes °  mno
, Competition is even. Co yes .- no yes no o
_Students need teacher help. " .| _ —
G o 2 ’1 - - . ) ’
“‘ {h b . ) » . ;
Corments: - : : ‘
- R - ,
L] ) a ~ u‘
¢ * ) s O "
‘ * - . ) 3
— — - .
- . v -
- * - -
H , ~ . . .
' ~ . i ) . ]
s ‘ ) . o N - . - . ~ : ' ’
. .. ; - . (, o - M o
SERIC Y e e e SR
R v e SNSRI PN P ’ v . ¥ . . S i

e v £ ., JLAN A RTINS S . L . S v
N R D R A s P ) [ £;




v ‘
EA - Item is quickly answered and understood by all students w1th no
dxsagreement or dlicusslon. . I

.
) .

A - Item is answe;ed and understgod_by all students, with'some discussion.

AD - Item generates much discussion and dlsagreement bub\resolves into
agreement and understandlng., .t

TD ]Item generates much discussion and dlsagreement, no final under-
standlng, teacher help requlred ) . .
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NSFfTGT Sciencé Project: Interview ‘Format ”

. s ’ r A

The tape recorder should be: used during the entire 1nterv1ew
session. . ) : o

. : °

- . [ 3

. e 7 - ' N
-

>

: . II. . Teacher Discugston: This should be an open- -ended "ventllatlonP Lo
by teachers which mgy continue during the’ ent1re interview, - .
. The 1nterv1ewers role is to¢llsten, clarlfy, and explain or
“- .. _help to solve problems |if necessary. The interviewer's basic
" role| is that of "helper," Teachers should be *encouraged to
<0 solve most problems on the spot; however, make’ it clear we will,

. be of support for: any problems- that arise,and are beyond 1mmzd1ate #
\ solution. CoT . :

~F

ijI. Specific criteria: If teachers do not refer -to afty of the points
listed below during the open ended discussion, ask about and
. clarify the following p0331b1e concerns: -

Class discipline ot . ‘ y4

-

7%

Pupil enthusiasm . -

lH

Material problems

~ 3
Teacher preparation“time'

.

v .

—— i
Integration of TGT science materials, ’
) into their rggular currigulum
.. Mechanical pgoblems (eff., absenteeism, .
: scoring procedures) .
. . .
- “ . . .
. . . N ¢ ¢
- . e .- ‘ -
~ K : - ’ . C » ¢ °
-~ ' " N . . o 0w ?
.- - - 4 - .
. s 4 N
;- ; ) ) - . L. g ;
(r" . . . . )
) . - . - N . P
- - . - o LS e w . .
. . - . . - -~ “ <
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Name , : . .
- « Ly -
School . ) : %; . \
« - i .
Grade . . . . ' .
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Thiﬂ notebo%k contains a copy of all the worksheets and gamesheets .

‘thdt you have selected to use in your application of TGT. As you use

.s

1 s .
the materials insyour‘classroom, please critique them by writing

directly on the worksheets and gamesheets in this notebook. Indicate

any items that are unclear, too difficult, too easy, unrelated to the

objecti&e, and so on, Change item %ording'in any way you feel it should

be changed. : i
o, ’ [N
Please be critical. We want to make these materials as accurate,
clear, and-relevant as they can possibly be.
. ¢ N ‘

Thank you.
§
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